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(54) WHOLE COLOR IMAGE DISPLAY DEVICE USING SINGLE-COLOR LED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a whole color image 
display device using single-color LED and its producing 
method. 

SOLUTION: The whole color image display device is provided 
with a substrate 45, a transparent plate 60 adjacently 
attached to the substrate and different fluorescent bodies 67 
and 68 which are separately attached to the plate. The 
respective fluorescent substances are positioned inside 
different areas. When they collide with an optical element 
having energy being sufficient to excite them, the different 
fluorescent substances respectively generate different color 
lights. Plural GaNLEDs 40, 41 and 42 are formed on the 
substrate and the optical elements having energy being 
sufficient to excite the fluorescent substances and to emit 
the lights are discharged. The optical elements are made 
incident on the different one of the plural fluorescent 
substances. A whole color image is formed by single-color 
red and green fluorescent substances and blue lights from 
some of GaNLED. 
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(57) (^*^] 

[<»3^¥gS:l ^feiii«l*'T:^{U±, S« (4 5) t. 

r<DStgicPttUT5f'9fi-tte>H/cig0^« (6 0) t« 

6 8) i$rWL. ^«ife{*(±t5fE«OS/i5SltSf*9(C{]5: 

0^§r^fiK-r5o IS^OGaN LED (4 0, 4 1. 
4 2) ■^3ti*:^l5!jeL^$r»:ai$ 

5, 



1 1 

—\'^h s.\ // ^\ /a— 


j!LJ— LifJ 


M 
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50 
47 

46 

45 



40- 



41- 



42- 



lIM^mi J ^feiaft^/T^^aT-fooT : Stg (4 
5 ) : mitS.&^±izm^^intz^^<Dm&^^^^ 
K (4 0 , 4 1. 4 2) ; SmSlS^COII^y^ ^- KiC 
HUTl@8i){Cgam$*lfc«^OfiSiJ#3fe<* (6 7, 6 
8) T-fcoT. m/IB1g|g:«9^^t:J^'C3h- Kco^^t)^^,^^ 

^a. 

5) : mJl^Stg±(C?i^fiK$tl,fc«^^Dmfe^>t^'-Y^- 
^'(40. 41. 42) ; HSFl2S«i;afeA/T-^t)<^;tP> 

*x5it^6<)|-jg?q;i« (6 0) TfcoT, SiKtet;i»±« 

igcWOSijSSJ^ (6 1. 6 2. 6 3) sfj 20 

iCfJ!?H-Jte>ix;t«|gtCDfBgiJ#^0: (6 7. 6 8) X'h 
S^ffi«»cD%it^^'f K<OrtS;^i5 1 od^ejco^tJJ^S- 
[i**3S3l ±feiS^«*^S-<?fcoT : S« (4 so 
5) ; sai2S«lc3t^-C«t!?f^lt?>ix5?t#6<j(cgBj/i 
« (60) -C-fcoT. SiSttJCJiSfccDSiJgE (6 1. 6 
2. 6 3) tm^^K^m. (6 0) : milE«(ceSiJ6«] 

f^ite)ix/t. «ig:©<@sij#>t<^ (6 7. 6 8) x-h-o 

tlfclSieccDm-fe^^y^ K ( 4 0. 4 1, 4 2) 

S (4 5) ^r^S-t-SSpg : f)i2SS±t-^^^^-;t- 
K (4 0. 4 1. 4 2) Srfl^^i-Sgp^T-fcoT, SHIE 



2 

1. 6 2. 6 3) <OS'i5loicrS]t7?>n5J;9tC'(4S 

mwiggija^ (6 1 . 6 2. 6 3) %:m.lS-i-i,it^^lZ 
mm^m (6 0) §r^l;i-5.S|it ;«^cDfliSiJ^^{$ 
(6 7. 6 8) #^sniE«t0^ft(D(IiSiJgM^coM^i 

5 loir^tjMttsm-ST-fcoT, Buie^Tt^^^sbe-r 

[0 0 0 1 I 

lM||±<0*lJ^^IfJ :$:||BJfi, ±&mfk(fun color 
image) Sr^^gK-f-^iSStCBIL. MlC!^;£-t-tufi\ 

[0 0 0 2 1 

V&^<DWm] J%^^^yt—h' (LED) »±, ^ifcoDL 
EDiSr^tfTU-'f i LTMig^H. {g®®^ (virtual 
tmage) Sr^J^-TSili^^SICllfJffl ^ixTl, ^-5, A-A-^ 

^Eicffl^^e>i^-5LEDT^^'^::#^.p„^M(Dlo(±, f§ 
ibHSfe^s lfe«D;^fT-*>5i:i>5*:||-efc5, S*?J<0» 

<0LEDt*i]^$tl.fc*5, ^nT-t>iii^(i*-fe-C?foo 
10 0 0 31 :K^-^mti:LED(OmmAmhHX\.-^tz 

ED4r^*/<t;ttLiiV^e57iv>~ ir-fc?,.. ufc^^oT, 
=S-lii^ tcS^i 5 ^ T'o L E D ro#>«r SrSiUBicKit f'j: 
»ti^(^/i 'CD r-. ^^mm^^^-t^fzitxDLED 

EDT u-'f S:S{itLJ;5i:i-5i. 3mr)<Dm^£^mm 

rooo4j v^^(DLEDiz^jw.izm<Dmmit. 
iz^mi)m<, ±iiz^iiiitiimn\zm^:itx'h^, 

'>'tci»or'. ^*^n6ii«(iii:«*/tms«.iiite (te 
ED(±. m^i:£mi^ift7.^ v-'^mzmik^m^i-^m 

[000 5] Lfc*SoT. *-feLEDru--<A.e,ifefe 
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10 0 0 6] 

10 0 0 71 ^?tm<Di^(DB^\t^ #fe^itf*(multi-c 
olor phosphors) <Of;::+5i-l^g 

[0 0 0 8] *^?^(OHS::te(DS^ti. ^-feLEDT 
I 0 0 0 9 J 

y^*-V (LED) tSr-^tf« ^feil^S^^Stclo 
MIC. ::co«cogSH(i, «^<^L EDo^/rfcjroT^ 

to 0 1 01 -h3i<^*JJ:t;5-?-rofliicDPp^]g(0|^e6*)'5£>B 

©LEDcD&^;4^P,J!rai$ixa>t^^z5s WSLt^h^m^ 
LED2:feS^t(t5. 3t^-S:i*tiii-5«^(^ L E 

(0 0 1 11 

l^JSesil :i^{l:fi<)^C|21 1 $r#BB-f-5 i: . I^tgtfe(ridge t 
ype)%)ty^^^-K (LED) 1 5;45^$ixTV>-5, L 
EDI 5(*S«1 6 -etO±{CffJfig$ixfc^<i/7 7Ji 
(buffer layer) 1 7 i: % i ig«;gy(7>|| j 

■^momi i!' 7 •yT'^>'r® (cladding layer) 1 9 



1 ^-AJKohnic layer) 1 8 ±(Cfeg/^(7 P>^r V ' 
5« 1 O]i(±(0S^J>1:F (quantum well) $:-^tffg^4Ji 

^7-yx^->-i/^l 9±(Cf5:SM(7?>tl-, m2^m 
2^7 yT-'^ yym2l 2 0 Jid^Sgf^ 

«2 1 ±tcfeai^(tf>ix, 563t*flDiP*)LED 1 5(0«i 
(00121 m^S,^, 2 3 2 ^- 2 2 

iti^K (fi»J;t(±\ I TO) ^«^'^«:t^i5t7)-••^^^S:ifiig-c 
t5J:5JCLTtJ:(,v S2m^S.*;2 4 755, gfe i 6 

Ill 1 CO!|$:$^i|;«R|T-|4, Stel 6^ii|i^fe^t4(senli- 
insalati^g)X-^)^), ^1 8. 19. 2 0(D— gC^r^i-y 
^:^^^V^(m5feL. m2m»Sf.4C2 4*5Sl;j— 

T-(l. 1^,^. 2 3 H p -§l*g,^T'$> (? , S.fi; 2 4 (iy-r ^ 
20 m«1^^.^.2 3. 2 4rafCji^^£lg»ft$r8])!lPi-5^i:tcJ: 

(0 0 131 S«l 6*3j:0!^<73ii|C)i$fi£$H5«*CD 

t, ^:cO±(C(liii^|gc=fj@t,cDLED;ii5g;f^oDE^iJx-ff^ 
fiK^ix?). ^2 1, 2 2Srais/5^:/^-t-5:e(\ sfe^^^±i^ 
!K5rl!**L. 1 o^fefilgiacoTH-rtcO^LEDSTft^ 
cOLED±T*>?,i)-f«-f-5. 

(0 0 141 #^0iJt LT. *|l:^fiair'(i. StSl 6Sr 
30 j^^t:->y = (sic), 1^7 ri'r, S/SKigt-ft: 

f&(ZnO)t?ffM-t-5„ ^^-y^rSi 7 5:, {gja^fkr/w 

5: = e'i^(AlN)^)tt4S<k;Vy e7A(GaN)-C'JK^-t-5o ^ 
Ijf- i,Sl 8§rn-ffiJGaNT-?I^fifeL. ^ 1 7 s/t' 
:^^^^1 SSm-a^^tT/US^^C^A • if]} ^7J:.(A1C 
aN)-C)g^-r5o f&'AmZO-^mt'i yJ^J^ • 
A • T/l'5-e'i^(InGaAl.V)-C?KfifeL. ^m<Dm^^W 
^^^■^So ^2 i?^-;/^^ >';rji2 1 Srp -®A 1 G 
aNXfl^^L, ^2:*-— i^^2 2S:p-aGaN-C-)K^ 
i-5o fll>^0«l 7-2 2Ji, ^fifemt?(±^^(OMOC 

40 vDcDJ:^/J::ct'^'^->^/^^i^fe&fflv^T, ssiei 

ic:rct'^df->^yUfiXS$-ti:?,t<DT-fc-5, LED15(± 
StS*s**)4 5 0nm(^3fe (Wfe) iikiiii-^, Z(Dtktii 

^sgT'fci?, #^3 8 0 nm/^l>U5 2 0 nmtfDffiSWSt 

(00151 L E D 1 5 f±. «ffc<£t;f^fc J; 

50 L ED(i*^] 1 5mA*iJ;U: 1 mWjy±(0/<!7 — Sr5**-^ 
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^Z.hmX'^. J;t9^fr6<J(C(±, LED15{±*^4 0m 
Afo-J:U:2 mWcDill;^^<!7 — (output power) ^^-f^W 

[0 0 1 6] 1^2^-1' ^(O LED ^(212 ic^r:-r„ ~h, 

±(i!iiiiirrt>iitfr tirio-ciSfig^ixa^ ±^^[zm. 

(central region) {CtggE<0^i^ti^$r»J|5I 't'itgBSrJilia 

(0 0 17] LED75^t,JJcm$tv.53t(±ii;^7>-/<-T- 
'(-7'>'(La(nbertian) (i(Jt>. ii^i)^-^4^fcife#t $ff5) 

iS^. ^' 0;=^ h — i^i^Sr 1 OCDL E DA»t>(D 

3t*Ste(OLEDlCA*t-t-5it. S/cl±fttlOLED<73*fe 

±l-v #L ED(0^^tS^SrtiiaU3fe$rFfatD;^(S]{c|S] 
l±> ?t®ilXW^T-i^jgSiS2 7SrJKfifeb, R^+^-^rc^i^^ 

too 1 8] ^>fe(*(i. #^^tCB^?,l^^^#^^(c^aJg 

^•f-5^i*;T-#5l^gi»W (CRT) ^»Jtt--5rt 
^t-|Scff^X'h^i'^, CR TCDSS (faceplate) ±CO*)t 

* Sraei- 5 CO ic 5- ;^-t- 5 ^^gg ^ 
(0 0 191 CRTrtom^gESr^^^u-f-'T-St^ 

$ix<53t^ (it) (±. ^t/ti^irmi&Lii^^-^&ifmiii 
(secondary emission) 5rtT 9 tOiC+^J-j^V^ai^/pdiJJ;^ 

(AH 2 9) , *giJT-|±. iitfeco^^{!|£|4 4 5 0 ntn<^ 



6 

&fi(03t^- («fe^) ^rPiiUXU. 5 5 0 nin(O5tT- (1(3^ 
fe^t) 5ri5:tbt-5o 5 o %~ i o o 

%T'*>5o fin^« 4 5 0 nmCOilc?-;*^ o@iiK^H-5 

10 0 2 01 *fls6*)(ria5Sr#.^.-t-?,i:. gl2tC:T^U/t 
TU'l'IClIMLfcLEDTU-^r^Tn^h.TV^.S, LED 
ru4(0-^^^m\^, 30(OLED40, 41. 42 

ttd-rS, LED 4 0. 4 1. 4 2im^4 5 ±\zm0. 

oX(±. ^co±<73f^AD^i: LX) )f^fiS;$ti., Stc. mi 
;4--A^4 6. ^1 ^'^ y-r'^ Vi/g4 7, S14®«c5 

0. m2^^ ■yv'-O'VmS 2. t6i:Xf:m2^-J>.m5 

3r^^cD±\zmm^\zmfiz^ixx'^'^, i^s^tgi^ss 

745^2:*— 3^*^^::jiALX?^J5£$i^. LED 4 

0. 41. 4 2^ii:v''{c5)-Pi-r5 t^tfc, r u-^rttote 

coLEDTi^ib t:»-f!ti-5, ±tc. t^Wm 5 7 t^W, 2 yi-— 
J; 9lcf^^i-S, 

(0 0 2 1 ] ^(*6t]ICLEDTU'-i' tfiptFBl^ixfcM^. 
T% «6 Oti^W&A 5(c:3fe/^X-(acljacent)te:iHi-(te> 
tL. ISIS CO jBSiJtiJgc (separate area) 6 1. 6 2, 6 3 
fr-i(D±.\zm.'M^jnx^^^, «6 0(±. tfyy^. 7*^^ 
TkS^t^J; 5'i>t^6<){;:S?^/^!^KX'^fiK$ti 
2)„ MtC. «6 0OEgt4, LEDTWO€-LED, 
:i:{^e<](:;^3IJfegijX-(±. LED4 0, 4 1, 4 2 A^^gc 
til$ti.?)>t (^^6 5 X-^^ixS) /i^ «6 0(DlS?S<O 
30 «iSiJM«(OM''£5 1 ofc^ti^'tiA^-fS J: 0 ^z^ib h 
tl-Xl^So 1S!S:c0S/i5^3t«t6 7. 6 8d^;te6 0cO 
1S!^<73i@SiJtllgc6 1. 6 2<Dmti^ lOiC<@SiJ6tllC(ind 
ividually) ^ IJ f+(t btl, -^rn^'h-^^W^^ty-f ^- 

K4 0. 4 i(omf-m^t^h(7i%i)m^-ti,i:o\z{<L 

af^«te>*V5o S'i5^Jt{*6 7. 6 8l±#>!r. LED 

4 0. 4 if)-h<Ditfs-^ix^ixm^-r^ii. m^j:z^<o 

itSr^^-t-5, 
[0 0 2 21 dWlt^lim^JXti, ■^Mift^e 7I4LED 

40 9lCil^$n. *3t{*:6 8(4L ED4 1 :<)^ib<03tT-(CJ; 

LED4 0. 4 1. 4 2li. »fe5tS:Sjcai-t-5 
<t 9 ic:tgfig$HXV>5coX\ 0c7)^^6 3f±, #fe 

%ii^m.^m§i-t^iio\z^ mzmm<r>%-^X'h^. 

ifeSr^BKf lC(±^tfe(conversion) iptjU^Jici^CtaAJ^^ 
'tCfD-e, ^i^tZj;oXI±LED4 0. 41SrLED42 

T. S6 Oco±«SA»P,S$?.&t}ic«ca$n53t;iS, ^® 
J«6 1. 6 2, 6 3iCi3^^XI^I^|o)-lc-t-5c:<i: t^fiB 
so -g-X-feS, 
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(0 0 2 3] m^\Zt''i^Wi^%W9\-^^^-t, Z.Z.-(i 
li, 7t^&t)(c:@0J^effi6 OSr. #?Lti:Vv;^ (porous g] 
ass), ^^-i f]— • y-Y j:^(vycor mzce)^X'W.^^^X^^ 

1, 7 2. 7 3?Sra^L. ^!gc<^Wmttfe^ (organic d 

*feofe*$r^igc7 2(cidi-5o ®igc7 3ic 

(ifem 5rffl I ^-rSBJ 7i#tfficD ^ ^ 7^<e CD x-. >Ff ft.-t L E 
DA^bOWfe^li. ^^^rSi^-ric. ^ix^it^iiia-r 

7 62)5=S.LED<0^ffiJi(CiE«ia$h.-CV>;5 (*fe^$r 
^Jcai$-<i:S^c«)(01oSrlS*<) , ?JE (0|^i=-|±. Dstc 

(0 0 2 51 ±^i&<D^mmmx-li. LEDTU-nt. ^ 
ddressable) , ±i^^izffti X UfyiJiftlCK^il $ t\,X 1/ > 

tvTv^So -mtLx 4^<Dik^mmA'^^^ixxto*)^ 

LED}^f±R. G, Bir^iSUT. ^tV-Er-^x*, mtiJi 
(0 0 2 6] |ll8(C;^-t-LED7'U"('<±. LEDt-i<r) 

^'i<Dr^m(o±i^<o^Wit^^Lx\'^. mx.(t. z(D<^m 
mmmx-i-i. =& l e D<Dw.mx<Dmm^iim 20^^ a 

V-T'i) 9 , h'P'bt. -C-05raS?i S (ijii) 4 0 5 D > 

■t-ix(±\ gilxf^. JiJfcJ;0:tT^fc«3 1 0 0 0^fc(i2 0 
0 0|@cDLEDS:-^tf±feTu-i'(±. H:tJ6<}S^lcKit 

(0 0 2 7] m9i:Mr»^lzpmi-^t, ^^mizi:^ 



(5) 

nAmi$.^titi->u zi'^mmmi^ do xt.j:v^ s 

3 755ftM$ix. 5tS9 i (OLEDT l^^ ^m'ikm&^9 
2(Omm^^iZ^m.ir^, «fCW 0 4^^0-^(04 type 

buDip)*fcf3:3i/1f:3f-->-^^^)9 5 Sr^V^T. 

(ii^. $r^i--3«9 6 ^^^9 1 idite 

^■^>:?'9 Sfiffig 6(Oi^$Blcia*$ixTi/^5 
(0 0 2 8] 121 1 o^pm.-t^t. ^^miZJ:^±^m 

ik^yr-^< y^-'y\ 0 Ocom<^||liS0iJdS^$^Tl^2)o 
■'^■y^~V> \ 0 0(±. 5feo?tftB^ic:Lfc!55oT*{iS$ti-. 
t ;t li-ll 5 * (iH 6 (CiF t fct^itlc^fH U t L E D 

ri^^mm^ixtzm^i o i ^^tp. ^j^^STtti^ 

y4Jm$ixfc->y =.ymSlH3!S (IC) T't,J;t\ 
fflStS 1 0 2 li. ^coi^iBtCDflgli 1 0 3 TS^JK^K^ixT 

ICJ;oT. a«l 0 1 ;i5^0tf'{c5t«3{^Jte>tuXV^5, 

S:l^fflSSl 0 2(±, ^co±«m±(ctas«i^iHl 
^1 0 S^^ffM^nTJa"? . SSl 0 1 (OLEDTU-^' 
=S:»^fflSfel 0 2co^m^mz.^m-^. ^m^mm 

TLEDTU'Ticlgii^-l-Sr tTi'-T-t^, *v^|±, 
30 -t • ^^^tcioT, SfdliS^ 1 0 1 ?:iEU< 

1 0 1 o>±.mmi:.(DmM.\zm.m^mt^z.ti,xt'b, 

(0 0 2 9] ll3t(iJ:«atE (phosphor carrying plate) 
1 1 07)5, aSl 0 1 icPSb. ^rCDiOLEDTU'f 

1 5;!i5«l I 0(;;g?«LTSt>7f^-ltf,n. LEDru--r 

«T-#5mS»Cte:*c-r?>, *3lte£?«J±|21 7 IC^ Uveitis 
^rSS^iitf- i:^5x^, h 1 1 Oife-Sli* 

40 L. l^^^l 1 SSr^irLEDTU-YilCK-f^iffit^ 
^ il±S«5nj: 5» u:/Xi 1 5(±/-;s/>5r— 0 0 

'^-v^. ?sj;^ifi]«^^. -t-'i'^misa^) . 

(0 0 3 01 iii<*^^$|gjb-j;Tj<^(75Siit:^ffi(0 
so fcfSa7)5WT^$ixfc, *-feLED^?il^l,X«!!S<??^ 
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(6) 



10 3) ii^^m^Aumi:^\^i^rz%^^^ ycomift 
im4] '^ytmc:]tan^^Aii^ttkdit(Dm^.^^t>'r^ 

[1291 :^^m:iX.^±^m^m,7f^^<v^-'y(n^-X1Si 
1 5 ^^t^J^^Th- K (LED) 

1 6 SS 30 

1 7 ^^j'l^rS 



1 8 

1 9 

2 0 
2 1 
2 3. 
2 5 
2 7 
4 0. 
4 6 

4 7 

5 0 
5 2 
5 3 
5 5 

5 7 

6 0 
6 1 . 
6 7, 
9 0 
9 1 
9 2 
9 5 

9 6 

10 0 
1 0 1 
1 0 2 
1 0 3 
1 0 5 
1 1 0 
1 1 5 
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% 1 ^-2^m 
2 4 

4 1,42 LED 

M2^-Ag 

6 2,6 3 SlJfBti^ 
6 8 

£^ 



(011 



[g|2l 
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95 
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[m 1 0] 




778 



